Introduction
During this century clinical chemistry has evolved from a modest collection of routine tests to a complex and sophisticated science [1] . The needs of the medical community and the scientific and technological advances in the discipline have become increasingly diverse and complex [2] . The benefits which have resulted from this process are, of course, accompanied by some problems.
The profissional roles of clinical scientists have become increasingly diverse. They include complex managerial responsibilities and maintenance of research programmes, consultation with physicians, catalysing commerical developments and evaluating new approaches to clinical instrumentation, reagent systems and procedures, as well educating clinical scientists and medical studients. In addition to being responsible tbr laboratory services and providing consultation to medical personnel, they must oversee maintenance of good laboratory practices related to quality assurance and safety of laboratory personnel.
These changes in the professional responsibilities ofclinical scientists have been accompanied by an expanding base of knowledge and technological advances that must be mastered. Advances are being made in many diverse areas, such as the chemical (immunodiagnostics and DNA probes), instrumental (microelectronics, sensors, robotics, computers), mathematical tools (chemometrics, artificial intelligence), etc. [2] . As clinical instruments have evolved from relatively simple manual devices [1-] to highly-* Correspondence lo Harry L. Pardue. integrated, self-contained systems involving increasingly complex technologies [2] , it has become increasingly difficult to identify and understand the internal functions of the systems. It has become much easier to treat these systems as black boxes, with emphasis shifted from the internal functions to external features, such as operational characteristics, throughput rates, precision, cost per test, etc.
These and other related challenges will become more severe as increasingly complex technologies are used to solve increasingly complex problems. The challenges will be compounded as such tools as robotics and artificial intelligence are used to integrate more of the analytical and diagnostic processes into self-contained systems. The best way for clinical scientists, their students, and their clients to meet these challenges is to develop and use a more systematic approach to the discipline of clinical chemistry than in the past.
The purpose of this paper is to introduce a highly structured approach to the discipline. This is called a top-down, systematic approach to clinical chemistry because topics are organized into a systematic pattern that begins at the top with the most general concepts and works down through less general concepts to techniques and operational details with decreasing degrees of generality. The heart of the approach is a general framework, or infrastructure, for the discipline that changes very little, ifat all, with time. This framework is used to organize and understand those parts of the discipline, such as different technologies [2] , that do change with time.
Rationale
The primary rationale for this proposal is There probably are other issues that could be considered, but these are sufficient to illustrate the concept which is the primary goal of this paper.
In discussing the issues related to the sample-transport function this paper has not distinguished between, or focused on, features unique to any particular functional process in figure 4 . The reason is that issues and choices represented in figure 6 .are all relevant to all the processes in figure 4. [10] [11] [12] [13] 
